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Auxin is a plant hormone that regulates morphogenesis and response to
environment in plants. Among natural auxins, the physiological function of indole-3-acetic acid
(1AA) has been elucidated, while the role of phenylacetic acid (PAA) is still unknown. In this
study, we investigated the possibility that PAA is involved in plant defense through the regulation
of suberin lamellae and Casparian strip formations. RNA-seq analysis suggests that PAA induces the
expression of various genes involved in the formation of suberin lamellae. In addition, the results
of microscopic analysis showed that PAA treatment promotes the formation of suberin lamellae in
Arabidopsis. On the other hand, both PAA and IAA were found to suppress the expression of various
genes involved in Casparian strip formation.



B X C—19, F—19—1. Z2—19 U@

1. WFEBRAE SO 5

=% I DA TR TR RETE R A R A R Ve Th D, ZIVETA v R—/L-3-fE
iz (IAA) OAEBYEM-CMMBEIT 28 A b Lo, A—F 2 02N LMo ERS b, B
IS OREIFHENHA SN TE 2, BbId7 = = HE (PAA) A —F 2 U RIEICHES
T DN, EHHFENHERBE) L e a2 =— 7 R RO —F v ThDH I EERA L, &
AU K VR 2 DO A —F o 2l > THEY) OBk 2 7o AZPRBL G 2§l L T 5 AIEEMEDS R
B T, B, A BlidvuA XF X F & ol —F 3 VISEEG T O/ 5, PAA JLER
280 2O ERHBEEE R T ORANFEINDIZ L2 RH L, ZHICK Y., PAA DM HEY)
DRI BB 2 oA —F 3 0 Th DAl RetE S R S iz,

2. MHEDOEW

ZIETRNAseq Z W= A XF RXFOA—F% 2 VISEBIGFINTIZ L D . TAA FFFRAY. PAA
KRR, 2 LT 1AA & PAA ([ZHLE L CRELEDNEB T 28R T2 ENENFRELCTE 7, £ L
T. PAA B EIICHBEEN L BT 5 8 a7 O P ITHIREEREE . Mo s B, BB ARED §
DNELEENTNDZ ENPH BN 5Tz, ARWFZETIX, PAA DSHEY) DA RPN B2 7o 5E]
EROA—X T Th D AREME A RAET 5, FRC, MIIREERED ARY B X O A —f)
DRI EE T A IS TIZEH L, TAA & PAA OEBIOFESEZHOMNCTAZ L2 HiET,

3. WDk

A XF RS T IAA & PAA ISIGE T D BIE T OMEREIIFENT D, AR Vg & B AR —f)
DO A—F T PR L T AR R I 2 0D, 2L OEKICEEG T
HBIETHEOE B 2 S DICFEICH~To, 72, PAA & M ZZNENAE LIz a A XF X
DIRD AR Ul OFEAREERRNTC, HA 7 u~ 777 4 —BE&OHEF (GCMS) Zffi- 7z A
Vo DERGN (T T2, £12. K7 v~ N 7T 7 ¢ — - E&OWEF (LC-MS/MS) %> T
0 XFRXFOARY B RBEREKO A —F 2 RO e L biTo7, Zhb
DI REFIEEZMAE DY, AR VESH AR —BOERICEB T D4 —F 2 v O&EEIZON
THEEZED 7=,

4. WFTERE

U XFAFITENT IAL & PAA IS 2

BAG DB/ RHF — 2 % RNAseq 12 KV HEEEAY PAARSEH]
WIRAT LT, TAA AT 2 S T 4

D2 AFALPEEE 1 B3R5 3 WA TREE AL 565 821 264

b3 2DIizxt L, PAA FFRICIGE T 2 BIET

% 6 KNG 12 R ICRAENZENT DD g \

DRLZNE NI ERR BN, F7o, TAA & PAA IAAKS R IAA/PAALLIE

(B U CORE LisBs 1%, 6 FEM%ICIEHE
BERLEETHHEONRLNT L HRENTPAAEF  E1. YOA XFXFDPAAS & DIAAIGEEE T
BHNCRE LB DT 264 i FHY (K1),

Z O CHINURER I, YR, IR AR OB T ORISR EDOEENEHE TH -7,
PAA IIML DR R VE  ORENC LB G L TR, =F Lo 2773 7 AT aA ROALGKER
TORBLEZEEL, A I A = REELE T ORBRZIMHIT 5 Z LRI T,

PAA JLBRIZ L 0 B BLE A H) L7285 11, REBMIE-CHEE TR CRIT 2 b 00n% o7,
FrlZ, AARBERRIE T AN V@ ORI BE T 2 B T ORBNBHFICHFEIND Z L3
DT o T, ARY IR B B S D BRI E C. Miask o & NN~
WEOMANEERE < EBZ BN TWD, £, NEMEMZZES I SRS D B AN
J—fpl AR VEBEHAG DGR, TART T A M@ bdmEEEOREE L L @< 2
ERHBNTWD, 22T, AN VEBAIZEE T 2 BIR T ORBLZFE L 7oL 2 A, 1AA
& PAA DL, 20 OBARFOFRBLEZTFHET 505, £ OFEMIE PAA O J5 2358V ME R 28 /L &
oo BAREGICIE, ARV CBOWRICESE RS N7 B AP0 E ) AR —EEa— T 5
HORST (CYPS6AD) Fe O RALPH (CYPS6BI). % LT ABC N TV AR—F—% a— RT5 ABCG2 L
ABCG20 73 £ DEART-DS PAMIC X W i< BEFHFE e (K 2), 7o, AU VEEEICEET
DHHRGRF-D MYB39 (SUBERMAN) 722 & DIBART-1% TAA & PAA O TRELDFHFE T,

S5, PANZIEL L 72 v A XX FOREFEHICIHARSD & @FIIARY URERE L7220
FR 3% O NEEA ORI T ANY U R B IS T 5 2 & DB L 28I b H00C
potn, — . IMELE LY uA XFXFTiE, 20K 2RI ARY COERITRS
T, NRICBTDARY OFERNY =3B L LTz, 2O OFEEMN S PAA & TAA [FAX
U DOERBIZBW TR DERZ KT T 2 EDURE I 7z, BRENZ 22, PAA & TAA (30T
b AN — BRI B0 B AR T OFBLZ AICHIE L T\ D Z &R Siviz, BRI,



ESB  (ENHANCED SUBERIN 1) ¥ X U% CASP
(CASPARTAN STRIP MEMBRANE DOMAIN PROTEIN)
77 IV —%a— RTH8ETORBTEN,
PAA E TAMADEBL LD THIRT Lz, MLk
DEIT, A—F TV MM LA XF X
F @ RNAseq fi#dT & A~ 8 O BEISEEBIZR D
RN, A= mARY gl AR
U —8OEIZEE S L TR Y | jiE 21t %
F 2 5 05 AN B R AR - O FE B A il A
LTWbZ Enwrmanz (X3),

AR VBB IO AR —BOK E A
—FX T EOBBRE I LICHNS LD, Fi
b OAERIZEE T 5 Bia O RBE RIKIZE
TD PAA & TAA ONAREZRIK 7~ 7T
7 4 — EBESWER (LC-MS/MS) Zfii » THOHT
L7z, ZOREFR, AXNY U ERGER T2 K L
T aA XFAFOERKTIT PAA DNBHEIZ
B LTz, — ., TAA ORIFEN R S5
PR T, ZHUTK LT B AR — DGR
BAR T2 KB U2 ERARTIL PAA & TAA O
FWA LTz, B, AXRY U ERRTE
RWERKTIE, ARY U2 EFESE LY L
L T PAA R° TAA DEDHINT 2D TIL/Rv s
EEZ TN, FPHREEITER D SO
TFENRIE I T,

S 5T, PAA R°TAA O IC L »TomrA
XFRXFORTARY CEOFEENEEIMNT 5
DIRARD -, HAZua~w NI 7 40 —E&
SMTEE (GC-MS) ZHWTARY a4k 3 5
E ) —DEEGHEIToT0, LML, BIRER
TIEINSLDOF—F 2 U EBFL LR TAN

C16:0-FA
B3R C18:.0-FA ASRAEE
C18-1-FA

1

ER  C16:0-CoA = vy CFA-CoA
C18:0-CoA —=, (> C18:0)

RS

C18:1-CoA

l CYP86A1

w-OH-FA CYP86B1
w-OH-Acyl-CoA a,w-DCAcyl-CoA

| aPaTs/7

Mono-acylglyceryl GPATS5/7
esters
ARV VE

2. AR Y SRR OBEIRE
PAAIC L DHRFESNBELFNI-—FT B
ERER () chxl (BE)

BRFRERE ERTRE

e sl
AN VE PAA P AUES
TR RS T IAA TR B EE T

3. ANV VB E AR — R ICEEY 28T D
A—F Y UHE

U > ORI DA B 72N A MR T 25 2 E1XTEX T Ly,

VL EDOFERIT, HEMO AR Vg L h AR — RO HIEIC Y R LT DA —F 2 R
EDEITHE L TV AR EBETFORF L L THD THLNI LI HDTH Y, bioRxiv
IZTABI L7 (doi: https://doi.org/10.1101/2021. 06. 02. 446769), F7=. FHICHEICMEIT T

BIMFERZED TN D,

72k, ARWFFED LC-MS/MS IZ L DA —F v ok afi-> T, 7 = =/LEEEE (PBA) Ai A X
FAFNZBNTA o R—/UEEER (IBA) SITE DR T B b2 ) TPAANEHRIND Z L

DIFIICH HER L7,



1 1 0 1
Iwase Akira Takebayashi Arika Aoi Yuki Favero David S Watanabe Shunsuke Seo Mitsunori 39
Kasahara Hiroyuki Sugimoto Keiko
4-Phenylbutyric acid promotes plant regeneration as an auxin by being converted to phenylacetic 2022
acid via an IBR3-independent pathway
51 58

Plant Biotechnology

DOl
10.5511/plantbiotechnology.21.1224b

bioRxiv doi: https://doi.org/10.1101/2021.06.02.446769

(Cook Sam)

(Kamiya Takehiro)




University of Bonn

Umea University




